The journal club (JC) plays a traditional role in resident education. However, little has been written on its current role in neurosurgical training programs. Our goal was to determine resident perception of JCs, factors that make JCs successful, and identifying variables for improving JCs.
J
ournal clubs (JC) have been used in Europe since the 1800s to help with resident teaching (13) . Sir William Osler organized the first North American JC in 1875 at McGill University in Montreal (6) "for the purchase and distribution of periodicals…which he (Osler) could ill afford to subscribe as an individual." Since these early accounts from more than a century ago, JCs have evolved from serving as a forum to discuss and review the world's current literature to teaching critical appraisal skills to medical physicians (13) .
Despite the universal presence of JCs in most medical specialties, there is only minimal commentary in the medical literature concerning its role in neurosurgery training. Over the past 20 years, several publications have addressed the goals, organization, and teaching methods of JCs while measuring learner or programmatic outcomes (1) . Our goal was to determine the role of JCs in neurosurgical training and evaluate areas that may need improvement or can be changed in order to improve the JC experience as an educational tool for residents.
MATERIALS AND METHODS
Our sample consisted of 763 neurosurgical resident members of the Congress of Neurological Surgeons (CNS) in accredited neurosurgical residency training programs in Canada, the United States, and Mexico. A 27-item questionnaire was developed regarding the goals, formats, scheduling, attendance, and evaluation of JCs. The survey was electronically mailed to all 763 residents. The survey was then resent to all the residents 4 weeks later. The majority of questions were multiple choice but several questions called for narrative comments. Data collection was terminated 4 weeks after the second mailing.
RESULTS
Fifty (6.5%) electronic questionnaires were returned as a result of either invalid or blocked electronic accounts. Responses were received from 133 (18.7%) of the remaining 713 residents who received the survey. The survey included all neurosurgical residents, including interns (postgraduate Year 1 trainees). Twenty percent of the residents were in their last year of neurosurgical training. The results of the survey are summarized in Table 1 .
Approximately 85% of the residents reported the presence of a JC at their respective residency program. More than 76% of these JCs have been in existence for longer than 2 years. The most common meeting time was in the evening (45%) or morning (29.3%). Although meeting length ranged between 1 and 3 hours, they were most commonly limited to 1 (45.1%) or 2 (25.6%) hours. The most common meeting frequency was monthly (50%). The hospital (conference room, resident library, faculty office, etc.) was the most common meeting location (57.1%). The format of JC sessions and the particular article selection were quite variable. Although faculty selected the articles 24% of the time, a resident (22.6%) or chief resident (15.8%) selected the article most of the other times. Any combination of individuals from the program (faculty, fellow, chief resident, resident) selected articles 26.3% of the time.
The perceived primary goal of JC was to keep current with the literature and to disseminate information (54%), the secondary purpose was to develop critical appraisal skills (32%), and the tertiary role was to have an impact on clinical practice (33%). Rating the educational value of JC on a five-point scale from "excellent," "good," "average," "bad," to "poor," the majority of residents felt the experience was "good" (42.9%). Approximately 21% felt the educational value of journal club was "excellent," and another 21% felt it to be "average." Few considered the JC experience to be "bad" or "poor" (3 and 2.3%, respectively). Forty percent of the residents felt that the JC had a minimal effect on their reading habits, whereas 35% felt it made a positive impact on their reading habits. The most important variable considered by the residents as key to a successful JC was attendance by a high percentage of residents (45.9%) and regular faculty attendance (39.1%).
The focus of the journal articles most commonly addressed current clinical issues (45.1%). Although the majority of journal articles consisted of original research (33.1%), any combination of classic/historical articles, original research, and review articles were reviewed. Abstracts and case reports, on the other hand, were never reviewed. Articles were typically presented (74.4%) as a short, verbal presentation lasting approximately 15 minutes (72.9%). Most JCs reviewed one to three articles (52.6%) or four to seven articles (34.6%); they rarely reviewed more than seven articles (3.8%). Sixty-one percent of residents read and prepared 1 hour, whereas 26% read or prepared for 3 to 4 hours.
Although JC was mandatory for 85% of residents, only 31% of residents stated that other subspecialties were invited to participate. Individuals from outside the field of neurosurgery attended JC meetings approximately half of the time. Other groups regularly attended in the following percentages of JCs: medical students (28.6%), non-neurosurgery faculty (7.5%), community neurosurgeons (7.5%), and other health professionals such as nurse practitioners (5.3%). With regards to background training or knowledge in epidemiology, biostatistics, or research, the majority of residents described their background as only minimal (51.9%); 27% felt they had extensive knowl- Sixty-five percent of the residents reported the presence of food or snacks at JC, and 53.4% of the respondents estimated a resident attendance of greater than 75%. Thirty-two percent of JCs had 50 to 75% resident attendance and only 5.3% of residents claimed lower than 50% resident attendance.
Eight percent of all residents reported a lack of a JC at their respective programs. Common reasons for discontinuing JC seems to be lack of time (6%), lack of resident interest (3%), and lack of faculty participation (1.5%). There were no instances of a lack of resident participation.
DISCUSSION
This study demonstrates that a wide variety of JC formats are used. The prevalence of JCs previously published in other medical specialties ranges from 84 to 100% (20, 22, 24) . The unique environment of each teaching institution is indicated by the number and types of articles reviewed; the attendance of residents and faculty; and the location, duration, and frequency of meetings. Although several articles have reviewed the function of JCs in surgery, internal medicine, family medicine, pediatrics, rehabilitation, emergency medicine, and orthopedic training programs, there is only one comparable study that addresses the role of JCs in neurosurgical residency training programs (2, 3, 5, 8, 10, 11, 13, (15) (16) (17) (18) (19) (20) (21) (22) .
With the increasing volume of published literature in the fields of neuroscience and neurosurgery, neurosurgical residents seek high-yield, efficient educational opportunities in order to manage information and balance their learning opportunities, especially with the vigorous demands of their clinical training. Keeping abreast of the current literature, therefore, proves a daunting task. The role of the JC is thus seen by many as a method to help streamline the educational process by providing an avenue through which residents can focus on relevant articles and topics while gaining independent reading skills. The importance of activities such as JCs, however, are emphasized by accrediting agencies like the Accreditation Council for Graduate Medical Education, which has developed six core general competencies for residents. One of the core competencies is practice-based learning and improvement, in which residents are expected to "locate, appraise and assimilate evidence from scientific studies…" and "apply knowledge of study designs and statistical methods to the appraisal of clinical studies and other information on diagnostic and therapeutic effectiveness" (11a). Although many different JC formats are used throughout the country, the most commonly described types include creating a controversy, reviewing a single article in depth, focusing on a single clinical problem with several related articles, discussing important review or classical articles, or an analysis of experimental design (2, 23, 25) . Linzer et al. (14) compared two JC formats for teaching critical reading skills from the medical house staff. One was a JC coordinated by a general medicine faculty member with an emphasis on teaching clinical epidemiology and biostatistics; the other was a JC coordinated by a chief resident with invited subspecialties. They found that the residents in the faculty-led group considered their club more educational and tended to change their reading habits toward critical reading whereas the resident-led JC had better attendance and its members read more articles. Despite these findings, however, only a small minority of residents felt that the JC changed the manner in which they incorporated the literature into their practice of medicine. Both groups, however, attained similar adeptness in research design.
NEUROSURGERY
Although many agree that the goals of JCs are to encourage participants to remain current with peer-reviewed literature and learn critical appraisal techniques, other goals include 1) highlighting new clinical advances and therapeutic modalities, 2) how to design and conduct research investigations, and 3) how to prepare manuscripts for publication (2) . A randomized, controlled educational trial (16) was completed to determine if JCs improved house-staff reading habits, knowledge of epidemiology and biostatistics, and crucial appraisal skills compared with a control group receiving only a lecture series on ambulatory issues. They found that 86% of residents in the JC group improved their reading habits compared with 0% in the control group and that, overall, JCs provided a powerful motivator of critical reading behavior and taught epidemiology and biostatistics to medical trainees. Linzer et al. (16) developed a hypothetical model on how JCs influence house-staff's ability to read and utilize medical literature.
One respondent of our survey stated, "critical appraisal and epidemiology must be the key goals of JC. As residents we need to learn how to determine if the data we are using from journal articles…is good and useful because we will definitely need to use those skills as staff." There is, unfortunately, a deficiency in neurosurgical JCs with regards to training residents in the process of critical review, critical appraisal, epidemiology and biostatistics. Although 58% of neurosurgery residents considered their background training and knowledge in epidemiology, biostatistics, and research to be either "minimal" or "non-existent," only 18.8% of training programs provide supplemental sessions or handouts regarding the process of critical review, critical appraisal, epidemiology, or biostatistics. A previous survey of 62 surgical residency programs identified only 33% that included formal statistics education as part of the curriculum (3). Because the majority of articles evaluated in neurosurgical JCs are original research, residents must develop the appropriate tools for independent critical appraisal skills to be able to formulate and determine the validity of the information they are reviewing.
If formal statistics education is not provided to residents during their training, it is difficult to understand where this information could be acquired. The typical length of a JC meeting is 1 hour, during which one to three articles may be reviewed. Although no study has shown the minimum amount of time required to effectively analyze and discuss a single article, it is likely that more time would be required to teach the process of true scientific literature evaluation versus a more generalized summary of an article (10) . The primary objective of each JC, therefore, dictates the educational experience. A structured curriculum with the goal of introducing surgical residents to statistical theory, common statistical tests, and study design resulted in a significant improvement of resident physicians in all these areas (3). Dwarakanath and Khan (9) An important realization from our survey is that most neurosurgical residents consider JC as a positive experience that influences in their education and reading habits. This is consistent with the results reported by Mobbs (19) in an evaluation of 23 neurosurgical trainees in Australia and New Zealand. A survey of JCs in family practice residencies found that increased self-reported ratings of satisfaction were associated with contributions of a heterogeneous group of participants, maintaining interested faculty, having a designated JC leader, and setting standards of attendance (11) . We found that the most important variable for a successful JC is high attendance by the residents and faculty. This is consistent with the results found by Sidorov (22) . Not surprisingly, the regular support and participation of neurosurgical staff seems to provide additional benefit. Melchior and Meals (18) attribute the benefit of faculty attendance as an opportunity through which personal experiences, perspectives, or short-topic-specific discussions can occur. Faculty mentors can also help guide the residents in selecting proper articles, understanding and presenting articles smoothly (17).
Sidorov (22) defined a successful JC as one with longevity (Ͼ2 continuous yr) and high levels of resident participation (Ͼ50% participation). He also found JC longevity to be associated with the regular provision of food and the presentation of original research articles. By these criteria, our survey found 1) a high prevalence of food and snacks at neurosurgical JC, 2) high resident attendance rates (Ͼ75%), and 3) that the majority of neurosurgical JCs have been in existence for longer than 2 years. According to Sidorov, JCs with both longevity and high attendance are characterized by mandatory attendance, availability of food, and an association with smaller training programs. All of these seem relevant to our survey results. Although no explicit questions addressed the development of camaraderie among the residents from JC, some assume that the more relaxed venue of JC, often with the addition of food and other residents, may contribute more to their success than is indicated. Some surveys have shown increased satisfaction and better attendance when JCs are held in the evening and include food (12, 20, 22) . On the other hand, a survey of general surgery program directors revealed that the largest complaint was the use of JC as a social function, typically held at an attending physician's home. These program directors felt that this distracted from the teaching mission of the program (5).
Although much information can be gleaned from this study about the role of JCs in neurosurgical training programs, there are limitations to our study. For one, the sample size is relatively small and may be biased towards the viewpoints of only those residents with a positive JC experience or those interested in seeing JC improve. Also, several studies have evaluated the perception of program directors towards resident JCs; positive support by the department or program director has been cited as a factor related to the success of JCs. Our study, unfortunately, did not evaluate these factors directly.
CONCLUSION
JCs are an important educational tool for medical trainees in neurosurgical training but are program-dependent. A review by Alguire (1) concluded that an ideal JC format does not exist and that, instead, the format depends more on the goals of the JC, the parameters used to define success, and the available resources. At any rate, we found that the overall viewpoint of neurosurgical residents towards JC is positive, with most considering it an important instrument for keeping current with the literature and developing critical appraisal skills.
What can neurosurgical training programs do to improve the JC experience? We think there are several independent factors that should be addressed or changed by training programs to ensure a successful and positive resident experience with JC based on the findings of our survey. Two factors cited as important to a successful JC were high participation by faculty and residents. We believe attendance should be mandatory for all residents and those faculty members selected to facilitate that particular meeting. The involvement of faculty improves the educational experience and can facilitate the selection of articles deemed "important" for residents to know. Residents should also be provided with additional instruction on the process of critical review, epidemiology, and biostatistics. This can be either in the format of handouts or special sessions incorporated into or in addition to JCs to help residents develop their own skills for evaluating and validating the literature independently. Resident satisfaction and the educational value of JCs may be increased by concluding each JC meeting with a completion of a written checklist or test to ensure that the goal of that JC has been met. The role of the test or checklist is to be used in a constructive manner and as a tool to address those areas that are deficient either immediately or at a following meeting. This can also function as a dual role to ensure that there is continued reassessment of the JC and that educational goals are being met. The ideal format of JC is yet to be determined. Although one format may be ideal for certain residents, this may not be the case for other residents. Each institution should experiment with different formats and determine which format best suits the goals of the residents, faculty, and that particular institution.
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COMMENTS T
he enormous volume of published literature in the field of neurosurgery and the rapidity in the evolution of technology and treatment modalities of neurosurgical diseases make continuous updating mandatory for both residents and faculty. The topic of this article is particularly interesting because what is required today is a high capability to select data that can change our clinical practice in the shortest amount of time. Journal clubs (JCs) constitute a good opportunity to share knowledge with collegues and to discuss new treatment opportunities that can enter our daily practice. Information acquisition in combination with a heavy clinical workload requires good tools to rate the quality of information. Statistics and biostatistics are key to developing critical appraisal skills, and the lack of a specific training and knowledge in epidemiology, biostatistics, or research is diffuse in the neurosurgical world. I found this article really interesting for institutions at which JCs are a consolidated tradition because it can help improve quality as well as for institutions at which JCs do not exist because it underlines the need for such an educational tool.
This article is well-written and of certain interest to the neurosurgical community for the lack of specific information regarding JCs in the neurosurgical literature. Finally, I wonder if this analysis of the JC format in the institutions at which it is rated as an excellent educational tool by residents could provide additional information for institutions interested in improving the quality of their JCs.
Giovanni Broggi
Milan, Italy R ajpal et al. have conducted a useful evaluation of the role for the JC in a neurosurgical residency. They have surveyed the resident members of the Congress of Neurological Surgeons on various aspects of the JC in their programs. This type of relatively systematic evaluation of methods to fulfill the core competencies is increasingly being required by the Accreditation Council for Graduate Medical Education. This study provides some useful tips for program directors. It is clear that residents want and learn more from structured processes in which skills for critical review, epidemiology, and biostatistics are discussed in detail. The authors also suggest the use of written checklists in meeting educational goals.
A shortcoming of the study is the low response rate of 19%. In spite of this, neurosurgical program directors will benefit from using the suggestions in this study to enhance their training to the practice-based learning and improvement of core competency.
Ralph G. Dacey, Jr.

St. Louis, Missouri
T his study by Rajpal et al. provides a good summary of an important part of resident education that does not receive much academic scrutiny. One of the most astonishing findings was that a majority of the responding residents (57.9%) felt that they had minimal to no knowledge of epidemiology, biostatistics, or research. This lack of fundamental knowledge reduces one's ability to both interpret and produce scholarly research. This finding should be a grave concern for organized neurosurgery and should be addressed by required formal training during residency and possibly a greater emphasis of these subjects on the neurosurgery boards.
Despite the potential responder bias, it was enlightening to see that an overwhelming majority of the respondents felt that JC was a positive experience. This should encourage programs with existing JCs to continue their efforts and those without JCs to seriously consider starting one.
Samuel Cheshier Gary K. Steinberg
Stanford, California R ajpal et al. have performed a survey on the role and number of actually existing JCs in neurosurgical residency programs in Canada, Mexico, and the United States. A 27-item questionnaire was mailed to a total of 763 resident members of the Congress of Neurological Surgeons, 133 (18.7%) of whom responded to the survey. Although the majority of the respondents lack specific knowledge of biostatistical methods, there is an overall contentment with the conduction of JC, where an average of one to three articles are being presented by resident members of the team during a weekday and on a monthly basis. The authors conclude that JCs are an important part of successful postgraduate neurosurgical training. For further improvement, it is suggested that 1) residents and faculty should always be present during these meetings, 2) that residents should receive particular biostatistical training, 3) that a checklist should be used for evaluation of the JC, and 4) that the format of the JC has to adapt to the local institutional needs and expectations.
Although their line of arguments could have been arranged in a somewhat more concise manner, we believe that the authors have made a few important marks. Despite the relatively low response rate, they have highlighted that a specific peer group may and should still be addressed with printed information for the purpose of continued education. The more regularly organized and structured such sessions are, the more this is appreciated by the attendance and may, in fact, lead to a higher degree of motivation and awareness by the trainees. This, of course, has to be viewed as return for investment by the superiors and the program director. In addition, it is obvious that the majority of neurosurgeons and neurosurgical trainees have only a limited background in biostatistics. At times, where perfect study design is rated higher by many editorial boards than the number of subjects that are included, this is an important issue and needs to be taken care of by the respective directors of academic programs in order to get studies published in highly cited journals. A well prepared JC could be a forum to develop a culture for setting internal standards for good clinical and experimental studies.
Carlo Schaller Johannes Schramm
Bonn, Germany ajpal et al. have studied and presented, in a clear and concise manner, a subject that is infrequently discussed or presented in the neurosurgical literature, neurosurgical education. Education does indeed have a scientific basis. To date, however, it has simply not been adequately developed or explored. This study chips at the surface of the education research void. Rajpal et al. have probed into the methods by which we teach and learn biostatistics, manuscript reading and interpretation, and the art of scientific investigation. Their study provides valuable information to neurosurgical educators. We need more discussion and study on these and related education topics. Hopefully, many more articles and dialogue in the education arena will be forthcoming. The authors are to be congratulated for their thoughtful work in this uncharted territory.
Edward C. Benzel
Cleveland, Ohio I n this study, the authors report a study on the role of JC in neurosurgical training programs. They surveyed all resident members of the Congress of Neurological Surgeons by questionnaire. They have concluded that JC has a high perceived value by neurosurgical residents and should be maintained at all neurosurgical residency training programs. They have also shown that the key factor of a successful JC is a high participation rate by faculty and residents.
The most serious problem of this study is that only 18.7% of the residents responded to the questionnaire; responses were sent from 133 out of 713 residents who received the survey. If the residents feel that JC has a good educational value, they would respond to the questionnaire. Hence, it is considered that the results of this survey cannot reflect the frank opinions of all residents.
Today, the improvement of resident programs is one of the most important issues for neurosurgical institutions with residents. Although it has some problems and limitations, this study provides timely and interesting information. This article may be useful for neurosurgical staff members who educate residents by JC. We can obtain a glimpse into the stance of neurosurgical residents toward JC through this article.
Masato Hojo Nobuo Hashimoto
Kyoto, Japan T he role of the JC cannot be overemphasized with regard to resident education. Perhaps the greatest benefit to the residents is a structured time on a monthly basis to review articles. This forces them not only to read the article but also to take time to consider it with regard to how this can impact their ability to think about a given entity and to discuss it with other residents and faculty in order to come to some meaningful conclusions about the given problem. However, the question that remains to be seen after reading this article is whether or not the residents themselves perceive this as a good experience. With only 18.7% responding to the questionnaire, one has to wonder whether or not the residents perceive this as a positive experience. The other important piece of information that should come out of an analysis such as this is whether or not it makes a positive impact on their written Board scores in the categories that were discussed. That is something program directors could track and would be useful information as more programs move forward in solidifying the utility of the JC.
Thus, this study essentially scratches the surface as to the real role a JC plays in neurosurgical education. At the very least, it serves to provide a scheduled time each month for the residents to read an article and be involved in constructive criticism. That in itself is a worthy pursuit.
Mitchel S. Berger San Francisco, California
T he use of JCs is a time-honored adjunct to medical education at the postgraduate level. In a time when there is considerable pressure to reduce trainees' hours within the hospital, it is essential to critically evaluate the educational processes that are used to optimize the training within the restricted hours available. Although the flaws in this study are self-evident and described by the authors within the text, (only 133 out of the 713 residents responding and, thus, potentially distorting the survey), the authors are to be congratulated on attempting this evaluation. Their conclusion that JCs are an important education tool for medical trainees may not withstand a rigorous critique by medical educationalists but is certainly in keeping with my own personal view. I would agree with the authors that the value lies in ensuring that there is rigorous and lively debate between the neurosurgeons, and that all the trainees, no matter what their level, are included in the discussion. Moreover, I believe the JC is not only helpful to trainees but also to senior neurosurgeons.
Andrew H. Kaye
Melbourne, Australia R ajpal et al. have conducted a timely study on the role of JC in neurosurgical residency training. This topic is particularly relevant given the work hour restrictions recently imposed on neurosurgical residency training programs in North America and Europe. Using an electronic questionnaire, the authors surveyed resident members of the Congress of Neurosurgeons to determine the perceived efficacy of neurosurgical JCs. Despite several methodological concerns pointed out by the authors themselves, the study's primary conclusion is important, that the JC is valued as a worthwhile educational experience by neurosurgical residents. At our institution, the traditional JC has been largely supplanted by "Brain School," a mandatory, weekly 3-hour didactic session for the residents led by faculty members with strong resident participation. These lectures form a core curriculum designed to transmit clinical, basic science, ethical, and medicolegal information relevant to the modern practice of neurosurgery. All residents are formally tested on the material with a written examination, and their performance is tracked throughout their residency training. Although traditional JCs continue to take place several times a year, it is our opinion that new and innovative teaching formats are required to maximize the resident's educational experience when his/her time is increasingly at a premium.
Charles Matouk James T. Rutka
Toronto, Canada
